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THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyimide which 
is heat-resistant, soluble in org. solvents, and 
excellent in processibility by subjecting 
2,3,3' ,4-biphenyltetracarboxylic dianhydride and 
an a,(o-bis(3-aminophenoxy)alkane to copolymn. and then 
to imidlzation. 

SOLUTION; The objective soluble polyimide has 
repeating units represented by formula I and is produced 
by subjecting 2,3,3'.4-biphenyltetracarboxylic 
dianhydride of formula II and 
an a,o)-bls(3-amlnophenoxy)alkane of formula III (in 
formulas II and III, m is an integer of 3-12) to 
copolymn. and then to imidization. Another 
tetracarboxyllc dianhydride can be jointly used as far 
as the solubility in org. solvents and the 
processibility are not adversely affected. The polyimide 
can be used for an adhesive for multilayer substrates 
and for coating aligned liq. crystal films, color filter 
protection films, etc. 
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[0012] :i<D^m<o:^ V-f^ Ko*a^ttE--o pf^ 

CI^^^^>-7" h7:«7>'V/jC>-®^-to;rfCife, 1. 2. 4. 

^5^l3^=^1^:/v^^^:!^7/^^>'Kz:^Sl7K«^. l, 2. 3. 4 - 
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b^— 1I7K#?> 1, 1 -tf:^ ( 2. 3 - v>:5t7/wji^^v:7^ 

)=r^^>-m7i^^. tf>^ (2. 3 - i^:^ /U:^^i^:7 

):^^>r.m7l<.^. If ;^ ( 3, 4 - v^*/V3j?^v^ 

:7zr.=:./U )?^^>-m7i<i^. 3, 3*, 4,4* "tf^^inri/V 

Thy:^/i^^^:^miim^ms 2, 2 -t*>^ (3, 4 ->?;«7/w 
^^v^:7cnc:^/w) :/ci/^>'z:ffi7K<a. 2, 2 -if;^ (2, 3 
-i;^:fr/W3|?:^v'>^^:=:/^) v^a/^^^^-MTK^S, 2, 2 -If 
>^ (3. 4 -i^:<7/^xJ?=^->:7;c:^/W) - 1, 1, 1, 3, 3. 3 
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-^=^1^:7/U;r^>^^^^:x--M*^. 2, 2 -t'^ (2, 3 
-i:^:3&yi'3j?^v-:7:n^/v) - l, l. l, 3, 3, 3 

:7/V;^n7'oy>-:/-^S7K«&. if:^ (3, 4 

:7zr.^M ;:^/V7j^>'r.M7K^. (3, 4 -i/:3?77W/i^^ 
T^/w-tlTK^fe. t^:^ (2, 3 -v^;«7/W5i^ 

^v-^^^i::!/!-) 31— 7^/V-te;^cife. 3, 3\ 4. 4' 

>^:7ct/>'7^h^:3&yvj}?^-K-«7k«fe». 2. 2'. 3. 3' - 
^>yyaLy>^y'h'7:^7U^>^—m7i<^^. 4, 4- (p 

-:7 3i::iw>'v^;r^V )i^:7^/i^m^M:i<^^. 4. 4 - 
( m -:7;ii::il^Vv?;^:^V ^ /i^Wt—Myif^^. 1. 2, 

5. 6 W>v?;«7yV'>l?>^ggz:tl7K*S». 1. 4, 5, 8 
-':^:7>5^ixVi;?;&/i.7Kv^:iM*^. 2, 3, 6, 7-^:7 
^ w>-v^:;(7/W/}^^^Kz:M*^^. 1, 2. 3, 4 -<>-if 

2, 2\ 6. 6' -lf:7^:=:/W'7^ 

h7:!?;/w^V^z:^7k#i. 3, 4, 9, 10 - i^vt^ h 

^;«7/i-7}?V^z:M*ifelx 2, 3, 6, 7 -TV h^-fe'>'7^ h 
^:<7/^7}fv^z:^7K^. 1. 2, 7, 8 -r^^-s^^- M^:/7^ 

r.^v^^r.^;$5^#5o :m^ffi<^'7^ ^^;^/^-^^vS^~ 
[0 0 131 ro^?^(07}^y>f ^ KSrW^-r^i^ 
T5V^5>|:±. ^ (3) (7)-i^^T?:^^tt6ffi^iKr/U 

a, o)-tr;;^ (3 -T^ y :7,ny :^v') T/^^:^>'Ch 
So rtt?>(Dv^T^ >Wx.tfm-:=^ ^^:7aly-/V 

■caS^^iirT. a. fi>-tf>^ (3 h n >^:n / ^i/) 

1, 3-tr^ (3-r^/:7^y:^-» i, 
4-tf>^ (3-T^ ^^iJ'^', 1, 5-1^ 
;^ (3-T^y :7:n/:^v-) ^v^'v-, 1. e-if;^ 

y^zi^.y^Zy) ^=¥i^>'. 1, 7-t*;:< (3 
-T^yyzx:-y^i^) ^:f^>^ i, s-t*:^ (3-t 
^/>^^/^i^) 1, 9-tr>^ (3-T^y 

^^zcy^v-) 1, lo-tf;^ (3-T^y>^ji 

y^-^) y':^:^. 1, 1 1 -tf>^ (3-T^y :7^/:^ 
v-) ^^f:!^:^. 1, 12-if;^ (3 -r ^ / :7;iiy 

[0 0 141 $e>(c. -co5iig(^7Ky-r ^ K<o*^^lK 

^^-y^ ^^T%J j-r^^ ^^T%JfiJ^y. -JTX/^ 
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i^d^^-Wl^v^T^ 2, 2-lf;?^ (3-T$y->:J^ 
iT'a^^^^, 2, 2-tf>^ (4-T^yv'i5^ 
n^:^i/>rw) TT'n/^^', tfj^ ( 3 - 7« ^/W- 4 -T ^ / 

i;?;^^/i^^>-v?i/>', i;?y h^^rv-^:/-:^ 

10 i^V, i?T5 y v^>^cn:=^/W:r^-7'/K i^T ^ y i>:7 

^ y v^>'^::^/v;^^/v;j>:/. i^r ^ y^>^>^>^^y V. 
y v^:7^^/p^^>, 2, 2-if:3^ (3-T^y:7 
:y*ax^:/, 2. 2-tr;^ (4-T^y:7ai^ 
/V) 2, 2-tfx [4- (3-T^yp^:3iy 

^i/) :7^^/W] >^ciy>?V, 2, 2-t:*;^ [4- (4- 

T^y^'^y^i/) >^ji:=^/v] >^p>'^:x, 2, 2-tf><^ 
[4- (3-T^y:7:3iy:^ix) :7ni:=^/p} -1, 1, 
1, 3, 3, 3 ---=¥i^:7/V;^n>^n^^>', 2, 2-fc' 
20 [4- (4-T^y :7rny ^ri/) -1, 

1, 1, 3, 3, 3-^^'^^;v:txi-:rxi^<y^ 1, 4 
-tr;;^ (3 -r ^ y r7:ty :^v-) 1. 4-1^ 

>^ (4-T^y >^^y ^v-) -OifV. 1, 3-t*>^ 

(3-T^ y :y^y ^^i/) 1, 3-t*;^ (4 

-T^y :7niy -o^ifv^. 4, 4' -tf>^ (3- 

T^y :7z«iy:^v) tf>^rn^/K 4, 4' -tf^^ (4- 

r ^ y :7zny tf>^in:=:./K [4- (3-T5 
yp^ri^y^v^) p^^iii::^/!^] ^ V^. t':^ [4- (4-T 

^y:7rcy#i/) :7 3i^/v] tr;^ [4- (3- 

30 T%J:7=c.y^-y) -7:1^=^;^) if:^ [4- 

(4-T^ y :7:3iy ^/w:7>rK> t*;^ 

C4- (3 -r ^ y :7;iiy ^i/) 

hf^ [4- (4 -r ^ y :7cny :7 3n^/v] 

tf;^ C4- (3-T^y :7::iiy ^riX) :7rc::i>rW] m 

-x/K tr^ C4- (4-T^ y :7iny ^v-) 

fc. me><^v?T^ :xol£ffl»ji^i?T5:/<D2 o^/i- 
40 [00151 ±ISx h ^ :«7/^3^^^>'^llM7K^^^> t i>T 

nX.XV'T %y^ji^^^ ^/Wit-CO. 9-1. l(D4Effl 
f^t^i^fflf Sr ^;55^f^bv\ rco^H^-C/ify-r ^ K 

;65^b<teTi"So 4^(-0. 95-1. 05<^«6fflrt-e 

ttS/i^y-f ^ KO*f^3tea[ (77inh) JiO. 3-2<0® 
Hf^lcfcS<0;6SM*bV>o J:f90*b<t*. 0. 4- 
1. 5<Dffliaf^T?fcSo 0. 3*SS-CS>'5i:> #e>ns 
50 :(Ky-f ^ KO«|<ifiW3fi«;65*b<eTi-So 2i: 
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10 0 16] 3j^y^$ KSrS8it-rSK{-i^:«?/^3^? 

^i^>'v?:J^/^^^?^-KM*«b. HtK^^^/v-IS. 2, 3 -^V 

V?:^77V7j^>'^il7fCi^. 2, 3 -v^:^7/V^>iX:7^::^/W>^rti 

-/p^— 7"/i^»7K^> 3, 4 -i^:^/u>J^^v:7 

:=^/^3i— x/vSItK^v 2. 3 -^:7ai^/^v?;j?7/VjKvK«l 

3, 4 -If >^::i:^/Wv?:3&/^7j?VSfe«l7kife. 2. 3 
;^7/V3jf^iy:7:i:^7^>^^:::^7W;^yl^/3^>'^7Kfes 3, 4 "i^ 

;«7/W7K=^->>^a:^/w:7:n:^/v>^/W/j^:/M7k^fe> 2, 3 -v^ 
:iij/u:^^-^:7 :ii:=^/u:7 zji=^/v:^/u:7 ^ KSI*^. 3, 4 - 

"^:j&7^^^->:7:il^/W:7:3i::^/W;J^/V:7-^ K^tK^^. 1, 2 

-^:7>5^ w>'v5;<7/W7K^^^SI*^. 2, 3 
:fy/u:^i^mM7i^^. 1, 8 v^>-v?;?7/^3j<:/^M;jc 
1, 2 -T^^h^-t>^v^:«7/v^^^»^*«fe. 2, 3 -r 
:yhy±i^z^:^/\^:^i^mMyi^^. 1, 9-T>h^-fe:/v? 

ffl-r^^ h^;;^?/v-^>'i^— t^7Ki^(-*fbT0. l~5^ 

10 0 1 7j *fc. ^y^^ K^ffiat-r-s^t-^/r^ 

r::^y>'. h7Wi»'> =¥ixyi^>-. :5^aaT^y 

y :7/v;^y H\ y-^o-v^^ h y/K 2 -T^ y tf:7 

:»-t;i*fLro. i-5^/v%-c*>5r ^;5>^f*Lv\ 5 
«6<J3^S;d5*L<<£T-r^o J;»9 0*b<f*. 0. 1- 
[0 0 181 rtbe><07^h7;?7/w^vK-tl7K'fe^^:i^r 



(5) i^BB^ 11-269267 

8 

^ >Srfflv^r xKy ^ KSr«jt-r^#S(c#(c®Jpm=5: 
mTUii. (al) 7^b7;«y/^^>'K-»&7KiK»i:i^r5 

(a2) ^ h ^;?t7/W7}?>^z:M7Kfe t -:^T 5 vSrSg^MIK 

-fe hr ^ K. N - y^yi- - 2-tf a y k^^. i, 3 -v^y 
10 ^/i- - 2 ->f 5^5^>^y v^y fs^^v^ 9 J^. N -y 

;^/V'/}^v, ;^/W7}n^:/, T^h^y^/w^*. ^^i^y^ 
/W7i>;;^7^/WT^ K. :7;iiy— /K i/^— /w^ ^v-v^y 
— /K :J^an:7 3iy— /K y =3— 

i^>>ry=i— /K h y ^^i^^-^J^y /V. >/^^a, 

20 [0 0 1 9] SP|gi(;iJ:^^^ K^bfl. iims 0 — 3 0 0 
2 0 0t:t?fTV\ ^SI*B^K. by :7/w;^ciB^Kffll*<fei*5 

t-e#So Si£^ra»l'-'2 0 O^ra-CfeSo 

<. *>^v^fi«@jK^|^csbTJ3^y-r ^ K^^fftasii: 

30 ai^y— /K r-fehV-. h/W^^-^ ^VW. 

byh^a»<D 5-100 muAtm-^ bv ^o $ 

b < 2 0-50 mumr-h^o 4 5 Hb^c>ttffl bfc 

^jK*o5»*^co«:^^(Dt^-c^y^^ K^^^w$ 

IKSr{^fflbrt>$bo;6^x*V>o WfflbfcjKy^^ m 
nig. flc}^, ^jiS^^TPo 

40 10 0 2 01 ^y^ ^ m^gfcsv^^*7Ky-< ^ m**^ 

Jtv\ (bl) :e^y^^ K^?Kc^«KjS^*{-J:S 

y ^ /uj:.<Dm^. (b2) :yi^;:^^?^{ci:S:7^>rV'A;jo<J: 
U^ix-hcoMiS. (b3) Jfttib^?g{cj:S>^>r/wi^*5j: 
t/V-hoSSig. (b4) *tttJ^»{cJ:Sj5K?g<^o®ig. 

[0 0 2 11 *yt. «iEj^M^{cJ:f9 2j<y-T ^ K7^/WA 
Srf^K-f S ^ # . (cl) # y ^ ^ m^Sr^tJ^^JKJcS 

;?f^;^«^<Dip?t*^ffi(c^:flib. mmirm^ 

50 ^'^T^^.-f/VASrWS^^i*. (c2) y ^ Kt9^ft:-e 
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(c3) :^V^^ Vmm<0^(0:^ V ^ KSIKSr*^* 

N, N - v^^^^/VT-fe- hT^ K. N, N - -yj^'f^/V:^ Y 
^^v-T-fehT^ K. N - - 2 -t'uy K>-, 1, 3 

i^3i^ix>^^y :=i^7w, h y rn^w:^^y =3— ^7 
[0 0 2 21 ;li^^oK-:/^;J5f^:^«^(^¥^t^cC^ffi 

<op#o^p^^as^-^^-*JRS^^^c^v^;55. 3 0 o^^-e-e+ 

-e^T^p^^-5^^ W&'Tx'^^x\,t^^t>ft\\ z.(Diio 
^c:LT#fci^6>^^y>r ^ KJ**^^l«{CpT^T*^t£?F^APX 

5 0-8 5 0 k g/cm^ ^+^>il5< . *;l(C>etb5 
[0 0 2 31 

t*^^%f:«SSC5 200RDSC22 OC>SrMV^T. 

^^ff'i ot:/^<o#ia5Sfl[-eDsc$'fflij^b. pii^t- 

nh) . iS^Ts^^mSL (Tg) . 5%SS«^?l« 

5{-tTofco #?>nfc:^y-r^ Kc^^m^teS u i n 

h)fi30t:O0. 5 g/d L<Om->:^ l^>^-/l-^?S{C 

7? i n h= [In (Tl /TO ) ] /C 

Tl : mm(^m'T^m (sec) 

TO:^j«(D^TB#ra (sec) 

C: SiK<D3Ky-r-Sft (g/dL) 

#?>tt:rc^y^5 K:7^/P'A<o:3J/^;?^te3^?aa[ (Tg) 
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0 RDSC220Ci:l9. 1 0 

M^MS (Td«) J*, -fe-f v^;/t*^ 

^tijaSSC5 20 0 TG/DTA 3 2 0(CJ:?), 

1 ot:/5>o#Mas-cao^L/co w^bti^ytJi^y^r ^ k 

;^y m^-^-z^thja^^-v-n:^ AR6000i/y — 
X, :?5-|g?l3i^®^«UTM- I 1-2 0. Vy yV^f^ 
10 >^gt(l¥f!&^lE»ffR-8 4 0SrfflV\ ^^5^iJ^ra3 0 
mm. 3l5i5iS2mm/:»<D^^*-caiSU/Co 
[0 0 2 4] ^^tg«?S 1 

n:7:xy-/W (m-NP) 31. 31g (2 25. Im 
mo 1) . *^>ft:;^y l^^A (KOH) 12. 6 4 g (2 

2 5. 3mmo 1) . :^'f')Vy^;Vii^^-y Y (DMS 

0) 5 9mK h/^^:^6 Om 1 SrAttfCo 1 0 Ot:f;i 

in^^L. bfc^. 1 ^ra;e»MtT 1 8 o'C{;i# 

20 ML. 1 8 Ot:-t?l 5:9^ra<^i$U. h7W^>^a:^^-rS 
7KSrg5febfc^. ^M*T*?ftiPb 
fco S*b:rc*coa:J*4. 8ml-CS>o:/ho ESopi^^ 

=^1^^^(DBrH) 25. 43g (104. 2 mm o 

1) SrAtt. ^M-ei^re;^^itTDB r HSrMTbfco 

b/c^. 1 5 or^-ci^rad^itrfl-mb. i50*c-e 

30 b. tKI 0 0 Om 1 4'(-SAb;fco WW^KiSrtSiab. * 
X^-^mW bfcim. v< y -/V 2 0 0 m 1 r-S tJ^Sc^ 
b. DMS04 7m 1 ;6^6>S)»^b/Co ^OS^S^Sr 
iSatToh/v-itv-^^icisvNTStt^^Lagbfcft. StJ^D 
MS0 3 8ml :d^e>S^^Ab;rCo StiSbl 2 O^C^CS^ 
ra*?g^<SbT. 2 2. 4 3 g (5 9. 7 2%) C0^#. 
V^tt^l^^gft^#:^^lo ^(^1, 6-lf>^ (3-:=-bn:7^ 
y^V) ---^i^:/ (BMNH) (DTC^^J-WJiSIISrJSfcJ-:^ 
•To rcD^f0<Dlt^{il 3 4. 6t:T-fcofCo 

C:60. 0 H:5. 6 N:7. 8 

40 HiBOffi C:60. 3 H:5. 7 N:7. 8 

[0 0 2 51 ^i^mi-^ 

1, 6-i^::/p^^=^1^^^ (DBrH) (;i^^xT. 1, 
^--yzf^'^^n/^l^ (DBrP) . 1, 4-v^::^n^ 
-^91^ (DBrB) . 1, ^--J^xi^^l^^l^ (DB 
rPe) . 1, 8-v?:/n^;r^i^>' (DBrO) . 
1, g-v?:/^^^/-^^ (DBrN) . 1, 10-i>>^ 
(DBrD) fc^V^fil, 12~v^P^n^K 
y'til^ (DBrDo) ^ffiV^T. ^^«^J 1 (C^ftabT. 
-ett^tlx a, a>~tf:^ (3-^ hn:7:r:y =^^') T/W 
50 i3-y (BMNR) Sr^^bfco ^:<Oj^*Sr^ 1 Ic^-To 



(7) 



11-269267 



11 

1 0 0 2 6 1 9 

3 0 Om 1 h ^ 1^-^(0:^9 :^m^n^^^. 
i{c:}oV>T^j5Kb:rci, 6-tr;?t (3~^ ho:7ciiy ^ 

V) (BMNH) 2 0. 9 5 g (5 5. 6 4m 

mo 1) . «4|«(0 5%Pd/C2. 37g. ^h^liK 
ny^^^ (THF) 5 Om 1 SrAHiTc^. tK^B^L 
fee *^6 9kg/cmMc:*Pffibfco ;r-hi5^i^->^ 
>Srl OOrtiiMMb. 4^raSiSbfCo Si^^JSI-Tm. P 

$fej!SbT14. 91 g (8 9. 2 1%) co||feV^#^^^^ 

SSr#fco ;ioi, 6-tf;;^ (3-r^ y p^^y ^ix) 
(BMAH) <07c*^>Wi^*SrjJc^c^*ro 

J^ft<^iM^fi9 2. 3*C-e&-Dfco 
|+#iit C:72. 0 H:8. 1 N:9. 3 
HJailfi C:71. 7 H:8. 0 N:9. 2 
[00 2 71 10-16 

1, 6-if:^ (S-^^h^y^y^^^) ^^"9-1^ (BM 
NH) (Cftx.T. 1, 3-lf;^ (3 hnr^zny 

>^n/N*:x (BMNP) . 1, 4-tf>^ (3-^hc2 
^oiy^v-) >^^$':^ (BMNB) . 1, (3- 
^^h^-y^y^i^) ^ly^l^ (BMNPe) . 1, 8- 
If;;^ (3-^ (BMNO) > 

1, (3 -c=- bn^'rcy :^iy) y^:/ (BMN 

N) . 1, 10-t*::^ {3'~^V^'7:^y^i^) f^l^ 
(BMND) *fcfii, 12-tf;^ (3-T^y:7^y 

^rV) Y'fiJ^^ (BMNDo) SrfflV^T. ^^^J 9 
SQfbT^f^&Oa, a)-tf>^ ( 3 -T ^ y y =^v') T 
(BMAR) Sr^J^febfco •?:<Ojj$*Sr^ 2 JC:^ 

[0 0 2 81 niim 1 

a«t«^SrSl«?f*Jt. ^^S^J9-C#fcl, 6-tr>^ (3- 
y :7^y ^v-) (BMAH) 1. 6 13g 

(5. 3 7mmol) tm- ^ U^-zl^ 1 5 m \ * 
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f^JtT2, 3, 3* , 4' -if:yai^/W7^ hy:jJ7/w 
#>^^r:^7k#J (a-BPDA) 1. 5 80g (5. 3 
7mmol) SriDx.. 2 0 0 t^^C 6 ^KSS JttP* 

vmm^s mi^<mw\^x\^^^i ooomicoy^y- 

i^«SU«. 1 2 Ot:-C3l*M*^ffi;«ftb. 2. 8 3 g 

(itx^94. 3%) (O/Ky-r ^ m*«r#fco rc^^^y 

^ ^ VmM<DM^^m (t? i n h) (*0. 7 0 0 d L/ 
10 g7?fcofco »fc4xfc7Ky>f ^ m5S2 gSrl OmlO 

NMPjcs^sii:. MiSbfco ^V4^ h^mmirmm^ 

«Sr6 Or-eS 05)^M^f^bfc^. 2 0 ot:*-T?4 5:9- 
ra;OMtT#?aU 2 0 0'C-e3 05>raSS;«febfcio :iO:j?f 
7;j^«Sr*4'J-S«*t-6:r:i:(-J:!:)3^y>f ^ K:7^y^'i^ 
SrfiJUb. 3 0 Aim<^^y-r $ K>^^/i-A^#fCo 
r03i^y>r ^ K:7>f Tg;d5l5 7. 4*0. Td 
»;$54 5 0*C. |*{^afia[d57 7 0kg/cm^ fi6»f3fi 
«;556 3 0kg/cm^ #i;5;J»53 8%. ^O^l^'l**^^ 
20 2 0 1 0 0k g/cm'-rfcof^o 
[0 0 2 91 2-8 

1, 6-tf>^ iz-r%y^:^y^^y) ^^^i^ (bm 
AH) {cf^xT. 1, 3-tf;^ (3-T^y:73ny^ 
V) >^c2/n'v (bmap) . 1, 4-tr^ (3-r^y 
ya^y^-y) (bmab) . i, s-t*;^ (3- 

T^y:7^y:¥-» ^V^^^ (BMAPe) . 1, 8- 

(3-r^ y :7;iiy :^ix) yr^^iy (bmao) . 
1, 9-tr>^ (3-r ^ y ^^^y^^v-) y-^v (bma 
N) . 1, io-tf>^ (3-T^y >^;ny:^v-) f^i^ 
30 (BMAD) *)ev^^:il, 12-lf;^ (3-r^y>^3. 
y=^iy) Y=fiol^ (BMADo) S:fflV^T. mMm\ h 

ASr#;rCo #e>tt;rc>Ky^^ m^k. *5i:tJ^^y>f 5 K 

[0 0 3 01 

[^11 
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m-NP KOH DBrR DMSO flKS: 


C H N 


CC) 


BMNH 


31.31g lZ64g 25.43g 59mJ 22.43g 
225.1minoJ 225.3ininol 104.2inmoi 59.72% 


it^fiS 60.0 5.6 7.8 
HEfflJfli 60.3 5.7 7.8 


i34.e 


BMNP 


DBfP 

37.93g 15.35fi 26.28g 63jqI 16.92g 
272.7iiimo] 273.6jninoJ 130.2mmoJ 40.S4% 


Sf^m 56.6 4.4 8.8 
SlfiJffi 57.1 4.6 a9 


120.5 


BMNB 


DBrB 

35.51g 14.29g 25.81g 62nil 15J6g 
255.3fnmoJ 254.7ininol 119.5nufnoJ 38.16% 


9t%M 57.8 4.9 8.4 
58.0 4.9 8.5 


132.5 


BMNPe 


DBrPe 

33.29g 13.5pg 25.76g 60ml 20.14g 
239.3jninol 2A0.6mmol 112.0mmoJ 51.91% 


WrWM 59.0 5.2 8.1 
HJlHi 59.3 5.4 8.2 


91,3 


BMNO 


UEfLyJ 

28.16g 11.59g 25.02g 57mJ 20.72g 
202.4inmol 206.6maiol 91.98mnio] 57.94% 


ff^^a 61,9 6.2 7.2 
*iB9fll 61.5 6.1 7.4 


80.9 


BMNN 


26.85g 10.74g 25.45g ^mJ 19.07g 
193.0ininoJ 191.4ramol 88.97miiioJ 53.27% 


fft#fiS 62.7 6.5 7.0 
llfil^ 62.2 6.4 7.0 


68.8 


BMND 


DBrD 

25.51g 10.26g 25.54g 56ral 20.78g 
183.4mmoJ 182.9mmoJ 85.11mmoJ 58.62% 


ffMM 63.5 6.8 6.7 
63.5 6.6 6.9 


81.6 


BMNDo 


DBrDo 

23.37g 9,4qg 2S.17g 54ml 21.07g 
168.0mmo) 167.5mmo] 76.71niino] 61.79% 


m-SM 64.9 7.3 6.3 
MiS^li^ 64.2 7.1 6.6 


83.6 
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rBMNll 5%Pd/C THF 7>C* JRg 


C H N 




BMAH 


BMNH 

20.95g 2.37g SOmJ 69kfi/cni* 14.91g 
55.64mniol 59.21% 


St^ii 72.0 8.1 9.3 
71-7 8.0 9.2 


92.3 


>v, efr /Ki 1 r\ 

BMAP 


i>fVHNr 

18.53g 2.4Sg 50inl 48kfi/cni' 11.43g 
5S.22nimoJ 78.06% 


i^nM 69.7 7,0 10.8 
^aS^ 69.8 7.1 10.7 


149.5 


/ni ^ ^ 

BMAD 


15,00g 1.97g 50ml. 64kg/cjn' 8.36g 
45.14ninioJ 67.07% 


70.6 7.4 10.3 
*«SWa 70.5 7.5 10.2 


128.0 


jfV rrffc TBI i o 

BMAPe 


19.02g 2.34fi SOnil 6Skg/cm* 14.52g 
54.92innioJ 92.33% 


t^^^ 71.3 7.7 9,8 
^{Blffi 71.5 7.7 9.7 


U7.4 


BMAO 


19.96g 2.19g SOnil 71kg/cm» 15.78g 
51.39mnio] 93.49% 


§^S[^S 73.1 8.6 8.5 
l|j«MS 73.2 8.7 8.5 


103.3 


BMAN 


BMNN 

18,62g 1.97g 50mJ 69kg/cjn^ 12.96g 
46.27niniol 81.79% 


it^ia 73.7 8.8 8.2 

mmm 73.5 as 8.0 


110.7 


BMAD 


19.98g 2.04g 50nil 711cg/cm^ 16.02g 
47.97mmoI 93.67% 


SfWM 74.1 9.1 7.9 

^mm 74.1 9.2 7.9 


100.0 


^iGKfi8jl6 
BMADo 


BMNDo 

2aO0g 1.92g 50mi eSkg/cni^ 15.98g 
44.99mmol 92.36% 


ffgijg 75.0 9.4 7.3 

^SIJ® 74.9 9.5 7.3 


90.7 



[003 2] ims] 
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a-BPDA 


i^7^> 








KM 


T)inh 


Tg 






1.5 SOg 
5.37ninioJ 


BMAH 
1.6i3g 
5.37nimoI 


15mJ 


200 1: 




2.83g 
94.3% 


0.700 


157.4*C 


450r 




0A56g 
l.SSmnioJ 


BMAP 

0-400g 
1. 55 mm ol 


4mJ 


2oot: 




0.70g 
87.5% 


0.474 


177.6t: 


455*C 




1.664g 
5.66nimol 


BN4AB 
1.540g 
5.66mmoJ 


15m] 


2oot: 




2.86g 
95.3% 


0.577 


177.5t: 


454X: 


mmm4 


1.621g 
5.51ninioI 


BMAPe 
L57Sg 
5.51mmoJ 


]5m] 


2oor 




2.90g 
96.7% 


0.960 


16S.0*C 


454*0 




l-505g 
S.Ummol 


BMAO 

1.680g 
S.llmmol 


15ml 


2oot: 




2.81g 
93.7% 


0.673 


141.5X: 


449*0 




1.470g 
4.99inniol 


BMAN 
1.711g 
4.99mmol 


ISmJ 


loot: 




2.S6g 
95.3% 


0.869 


134.0*0 


451 x: 




1.436g 
4.SSmmoJ 


B^4AD 
L740g 
4.SSmnioJ 


15mJ 


200 1: 




2.S0g 
93.3% 


0.672 


126.6t: 


448t: 




1.373g 
4.67iiimoJ 


BMADo 
1.795g 
4. 67m mo] 


15nt] 


200 1: 




2.83g 
94.3% 


0.993 


1 16.3 1 


448 1: 




(10) 
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[0 0 3 31 im4] 





z?7^> 






wxs 








(kg/cm^ 


(kg/cm^ 


(%) 


(kg/an^ 


mmm 


BMAH 


770 


630 


38 


20,100 


^mmi 


BMAP 




950 


6 


27,900 


^mm 


BMAB 




940 


7 


23.700 


mmm 


BMAPe 


870 


730 


13 


21,700 


mmms 


BMAO 


730 


620 


70 


19,800 




BMAN 


650 


570 


122 


17,500 


mmmi 


BMAD 


670 


560 


133 


17,800 


nmm 


BMADo 


590 


520 


156 


16,400 
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